Studies have shown a high prevalence of autistic spectrum traits in both children and adults with psychiatric disorders; however the prevalence rate has not yet been investigated in young children with OCD. The aim of the current study was to 1.) determine whether ASD traits indicated by the Social Communication Questionnaire (SCQ) and the Social Responsiveness Scale (SRS) were elevated in young children with OCD who do not have a specific ASD diagnosis and 2.) determine if ASD traits were associated with OCD severity. Participants (N=127) were children ages 5 to 8 years enrolled in the Pediatric Obsessive-Compulsive Disorder Treatment Study for Young Children (POTS Jr.). Results indicated that the SRS showed elevated autistic traits in the sample and was associated with OCD severity whereas the SCQ did not indicate heightened ASD symptoms. Implications of these results are discussed. ASD as persistent deficits in social communication and social interaction across multiple contexts and restricted, repetitive patterns of behavior, interests, or activities. ASD also includes specific deficiencies in social-emotional reciprocity, nonverbal communicative behaviors, and the ability to cultivate and maintain meaningful interpersonal relationships. Individuals with ASD may exhibit stereotyped or repetitive motor movements or language usage, the need for sameness, inflexibility, intensely fixated interests, and/or hyper-or hypo- 
scores on either the SRS or the SCQ indicate higher levels of social functioning impairment. Community-based studies find continuous distributions throughout the population on both the SCQ and SRS [10, 11] . Profiles of ASD traits, established through using ASD screening measures like the SCQ and SRS, can be used as a platform to help inform an OCD differential diagnosis; however clinicians should be cautious as these measures assess topography, not function. Higher ASD scores can be used to prompt the clinician to perform further functional assessment (i.e. why is the child doing this behavior?). For example, the clinician could ask: is the child repeating a behavior because he/she derives pleasure from it or is the child repeating because he/she is trying to reduce distress? Topographically the behavior of ASD-driven repeating vs. OCD-repeating looks the same but functionally the behaviors serve a different purpose.
Symptom scales, such as the SCQ and SRS, are used frequently to assess for ASD; however, high scores on ASD symptom scales are not always equivalent to an ASD diagnosis [12] [13] [14] . The degree to which the SCQ and SRS measure distinct constructs and central features of ASD is questionable in different populations [12] [13] [14] . Studies have demonstrated high ratings on the SRS and SCQ for youth with mood and anxiety disorders who did not have an ASD diagnosis [15, 16] . Youth with disruptive behavior disorders or ADHD also may score higher on other ASD scales [17, 18] . Impaired social reciprocity, language deficits, and behavioral rigidity/stereotypy are shared characteristics of ASD and other psychiatric disorders (e.g. mood disorders, anxiety disorders, ADHD) [1] . Higher ASD screener scores in other psychiatric populations may be consistent with the conceptualization that symptoms of ASD are on a continuum. As more clinicians view ASD in this manner, the prevalence of ASDs have increased and less impairing, milder ASD is being diagnosed [10, 19] .
The shared clinical characteristics of ASD and OCD are reflected on the SRS and SCQ. Many question-level items on the SRS and SCQ illustrate symptoms that are not solely associated with ASD [20] . For instance, questions on the SRS include: "anxious in social interaction", "strange bizarre behaviors" and "confident when engaging with others" and questions on the SCQ include: "say the same thing over and over in almost exactly the same way", "insist that you say the same thing over and over again", and "have to do things in a particular way or order." Clinicians should be mindful of the possible diagnostic overlaps when administering the SRS and/or the SCQ. Symptoms of ASD may appear topographically similar to that of other psychiatric disorders; therefore, it is important to assess for the function of the behavior in question. In regards to the ASD/OCD overlap, these measures do not differentiate between the behavioral function of soothing vs. distracting or pleasure seeking vs. reducing distress.
To date, the elevation of ASD measure scores and overlap of ASD symptoms with other psychiatric disorders have not been investigated in young children (under 10 years of age). This elevation and overlap is particularly difficult to assess in young children with OCD. Specific research is needed to identify profiles of ASD symptom scales in this population. The aims of the current study were to 1.) examine scores on ASD symptom scales, using the SCQ and SRS, and determine whether the scores are elevated in young children with OCD who do not have a specific ASD diagnosis and 2.) determine if ASD traits are associated with OCD severity. Given the past literature examining the elevation of ASD scores in psychiatric populations, the researchers hypothesize that both the SCQ and SRS will be elevated for our sample. Additionally, the researchers hypothesize that ASD traits will be associated with OCD severity, in that greater psychiatric impairment may yield more elevated scores on ASD measures. If this elevation and association occurs, the researchers believe that this may be a reflection of the shared topographical features of ASD and OCD symptoms and/or indicate that subclinical ASD traits are associated with OCD in young children.
Methods
Participants were 127 children, ages 5-8, with a primary diagnosis of OCD. Participants were recruited as part of a randomized controlled trial examining the efficacy of familybased Cognitive Behavior Therapy (CBT) compared to family-based Relaxation Therapy (RT). Recruitment took place between 2006-2011 at three collaborating sites: The University of Pennsylvania (n = 44; 34.6% of sample), Duke University (n = 35; 27.6%), and Brown Medical School (n = 48; 37.8%). Institutional Review Boards at each site approved the study and consent from parents and assent from child participants was obtained.
Participants were screened for eligibility using a three-gate assessment procedure. First, potential subjects participated in a telephone screen with a research assistant to assess their preliminary eligibility (Gate A). Next, those families who were interested and appeared eligible participated in an in-person intake assessment with a doctoral level clinician (Gate B1). If eligible following this assessment, participants proceeded to Gate B2, which included 1) a systematic diagnostic assessment with the parent(s) and child and 2) a team meeting to review all available data to establish caseness and suitability for study entry. Patients determined to be eligible were invited back for Gate C, a baseline visit with an independent evaluator (IE) who was blind to treatment condition.
Inclusion criteria were as follows: Participants must a) be 5-8 years old, b) have a DSM-IV-TR primary diagnosis of OCD, with a Children's Yale-Brown Obsessive Compulsive Scale (CY-BOCS) score of 16 or greater, c) have had stable symptoms for at least three months, d) be appropriate for outpatient treatment, and e) have a parent or guardian available to participate in treatment. Exclusion criteria were: a) another primary psychiatric diagnosis, b) a diagnosis of pervasive development disorder (PDD), intellectual disability, thought disorder/symptoms of psychosis, or conduct disorder, c) acute suicidality d) participation in concurrent psychotherapy, e) treatment with medication for depression/mood disorder, f) treatment with medication for ADHD, OCD, anxiety, or tic disorders that had not been stable for more than 8 weeks, g) a prior failed trial of adequate CBT for OCD (defined as 10 sessions of formalized exposure with response prevention (E/RP), and h) meeting criteria for pediatric autoimmune disorders associated with strep (PANDAS).
To further address the exclusion criterion b) "a diagnosis of PDD": At Gate A all families participated in a brief telephone screen asking about exclusion diagnoses, specifically PDD. At this gate 20 participants were excluded due to a known existing diagnosis of PDD or mental retardation. Upon the intake assessment at Gate B1 two participants were excluded due to a PDD diagnosis, and upon the further diagnostic assessments at Gate B2/C two more participants were excluded due to a PDD diagnosis. For further information regarding inclusion/exclusion criteria the reader is referred to the POTSJr Outcomes paper [21] .
Assessment Measures included the baseline evaluation ratings and assessments by the psychologist assessing the participant at gates B1 and B2, ratings by the IE assessing the participant at gate C, and self-and parent-report measures administered at gate C. All evaluators were trained in making developmentally sensitive adaptations to the clinical interview process. The reader is referred to the POTSJr Methods paper for more information on these adaptations [22] .
OCD symptoms and severity were measured using the Child Yale-Brown Obsessive Compulsive Scale [CY-BOCS; 23]. Evaluators were trained to reliability on the CY-BOCS through monthly supervision, joint interviews, and videotape reviews. The reliability was checked frequently through random selection of videotapes. If an evaluator fell below 80% agreement they were then retrained. The CY-BOCS is a "gold standard" clinician interview yielding a combined obsessions and compulsions total score (0-40) and demonstrating adequate reliability and validity [23] . Developmentally sensitive anchors and probes were developed. The literature supports the use of the measure in children as young as 6 years [24] and it was used successfully in our prior studies with 5 year olds [25] . Demographics were measured using the Conners March Developmental Questionnaire [CMDQ; 26], including age, grade level, gender, race, and socioeconomic status, and was completed by parents.
Comorbidity was assessed using the Kiddie Schedule for Affective Disorders and Schizophrenia for School Age Children-Present and Lifetime Version [K-SADS-P/L; 27, 28] is a semi-structured, clinician rated interview that yields DSM-IV diagnoses and has favorable psychometric properties. Interviews were administered to the parent(s) (or primary caretakers), and to children (although 5-6 year old children varied in their ability to participate actively in the interview). The K-SADS is routinely used to assess psychiatric diagnoses in children as young as 5 years [29, 30] . Evaluators were trained using the same process as the CY-BOCS training (i.e. through monthly supervision, joint interviews, and videotape reviews). Twenty percent of tapes were checked for cross-site and inter-rater reliability, and all evaluators were trained to acceptable inter-rater reliability (i.e., 0.85).
Because this version of the K-SADS did not assess PDD, the Childhood Autism Rating Scale [CARS; 31] was administered as a supplement. The CARS is a 15-item behavior observation scale that captures the key elements of autistic disorder. This measure has good reliability and validity. It yields a total score providing a continuous measure symptom severity [32] . In the case of diagnostic ambiguity, specifically if a diagnosis of PDD was suspected, the participant was referred out for further assessment of PDD-related differential diagnosis. Additionally, all cases were presented in cross-site supervision to obtain a team clinical impression and agreement on diagnoses.
Features of ASD were additionally assessed using the Social Communication Questionnaire (SCQ) and the Social Responsiveness Questionnaire (SRS). The SCQ is a 40-item parent report that measures behaviors characteristic of autism spectrum disorders including communication skills and social functioning for children over 4 years old. The measure has demonstrated good internal consistency and concurrent validity [7] For the current sample the SCQ demonstrated acceptable internal consistency (α = .712). The SRS is a 65-item parent report that assesses abilities and deficits in social reciprocity in children ages 4-18 years. It has good internal consistency, temporal stability, and concurrent and discriminant validity [8] . The current sample demonstrated a high level of internal consistency on the overall SRS total score (α =.835). Four out of the five subscales (Social Awareness, Social Cognition, Social Communication, and Social Motivation) demonstrated less than adequate internal consistency with the exception of the Autistic Mannerisms subscale which demonstrated acceptable internal consistency (α = .760). Consequently the researchers will only report on the overall SRS total score and the Autistic Mannerisms subscale. For score interpretation on the SRS, T-scores below 59 are within the normal range, t-scores ranging from 60 to 75 indicate mild to moderate ASD severity, and a t-score above a 76 indicates severe ASD symptomology.
Statistical Analyses
Descriptive statistics were used to summarize the study sample characteristics and are based on N = 127 Continuous variables are summarized using means, standard deviations, medians, and ranges. Categorical variables are described with frequencies and percentages. Relationships among questionnaires that were used in the study and demographic variables (age, sex, race, & ethnicity) were examined with Pearson product-moment correlation coefficient. Preliminary analyses revealed that the SCQ total score was negatively and significantly associated with sex but not the other demographic variables (results below). Therefore, sex was controlled for in subsequent analyses on the SCQ. The association between the CY-BOCS total severity score and the SRS and SCQ total T-scores and subscale T-scores were examined using the Pearson Product Moment Correlation. Additionally, the total severity score on the CY-BOCS were regressed using Multiple Linear Regression on two models: one employing the SRS total T-score and the other the SCQ total score (controlling for sex). In the event of missing data, n is the number of cases with data recorded (there was no missing CYBOCS data, the SRS had 5.51% missing data and the SCQ had 9.45% missing).
Results

General Results
Associations among study questionnaires and demographic variables (age, sex, race, & ethnicity) revealed that sex, but not other demographic variables, was negatively and statistically significant for the SCQ, r (115) = .198, p < 0.03.
Sample Characteristics
Child demographics and baseline measures are outlined in Table 1 . Children were 5 to 8 years of age (M = 7.22, SD = 1. 2; 52.8% female), with 95.3% of the sample describing themselves as non-Hispanic, and 4.7% Hispanic/Latino. In terms of race, the sample was 89.9% White, 2.4% Asian, 1.6% African American/Black, 3.1% multi-racial, and 3.1% not endorsed/missing. The majority of participants had parents living together (90.2%) and modal yearly family income was above $100,000 (42.5%), with 84.8% making over $60,000. In addition, most parents reported a college degree or higher (71.0% of fathers, 78.3% of mothers). Almost one-third of sample had birth complications involving breathing problems/lack of oxygen (29.9%), and 15.7% were preterm at birth (M= 25.67, SD=12.81 days early). All participants met criteria for a primary diagnosis of OCD. The CYBOCS mean total score was 25.55 (SD = 4.23), indicating severe OCD symptoms, and average age of onset of OCD symptoms was 5.06 (SD = 1.65, range 2-8). The mean SRS t-score showed elevated autistic traits in the sample (M=58.29, SD=11.21; clinical cutoff on the SRS is a tscore of 60) whereas the mean SCQ score (M=5.74, SD=4.25) did not indicate heightened ASD symptoms (clinical cutoff on the SCQ is a score of 15).
Correlations
The CY-BOCS total severity score was positively and significantly associated to the SRS total T-score (Figure 1) as well as the SRS subscale of Autistic Mannerisms ( Table 2 ), indicating that OCD severity is associated with behaviors of ASD. Interestingly, the CY-BOCS total severity score did not correlate with the SCQ total score or its subscales; however, the SRS and SCQ total scores were significantly correlated with each other. Additionally the SRS total T-score demonstrated a relatively moderate correlation with all of the SCQ subscales, ranging in magnitude from 0.38 to 0.44. Sample effect size was interpreted in accordance with Cohen's (1988) convention.
Regressions
Hierarchical multiple regression models indicated that the SRS total T-score, but not the SCQ total T-score, predicted higher total severity scores on the CY-BOCS, R 2 = 0.043, F (1, 117) = 5.32, p = 0.02. Additionally, the SRS total T-score had a significant weight, B = 0.208, SE = 0.034, suggesting that children who score higher on the SRS demonstrating increased ASD behaviors, will also score higher on the CY-BOCS, showing greater OCD severity.
Discussion
This study had two primary hypotheses: 1.) that autistic traits measured by both the SCQ and SRS will be elevated for this sample of young children with OCD and 2.) that ASD traits will be associated with OCD severity. These hypotheses were partially supported by this study's findings. To address the first hypothesis, SRS scores were elevated for this sample (M=58.29, SD=11.21; clinical cutoff on the SRS is a t-score of 60), whereas SCQ scores were not (M=5.74, SD=4.25; clinical cut-off on the SCQ is a score of 15).
Investigation of the second hypothesis is in line with this finding as autistic traits measured by the SRS but not the SCQ were associated with OCD severity as measured by the CY-BOCS. Combining the current study's findings with previous literature on the ASD/OCD overlap, the researchers posit that overall higher ASD scores may 1.) be an artifact of measurement and reflect the shared topography of the disorders and/or 2.) indicate a continuum of severity of ASD features in those with OCD.
Young children with OCD in this study appear to score higher overall on the SRS, but not the SCQ. The mean total T-score on the SRS was 58.29 (SD=11.21), with 36.2% of the sample scoring a 60 or higher. The researchers note that a T-score of 58 is still within the "normal" range, though it is elevated and closely approaching the clinical cut-off. Conversely, on the SCQ only 2.4% of the sample scored above the clinical cut-off. Higher scores on ASD measures are in line with previous research in adults and children with OCD, as well as research on other psychiatric populations [15] [16] [17] [18] . In particular, Arildskov and colleagues [33] found in a large sample of children with OCD that subclinical ASD traits cooccurred with OCD symptoms for about 10-17% of their sample. ASD and other psychiatric disorders, specifically OCD, overlap in symptom features (i.e. impaired social reciprocity, language deficits, and behavioral rigidity/stereotypy). Since it is impossible to ascertain behavioral function simply from the results of the SRS and SCQ, this study's results may be that the SRS is capturing symptom overlap where the SCQ is not. The clinical implications of this finding are important for clinicians who may use the SRS as a diagnostic tool. In line with this study's results and previous research on ASD measures, elevated scores on the SRS may be a reflection of other psychiatric conditions (i.e. OCD, as 36.2% of this study's sample was above the clinical cut-off). Clinicians should not rely solely on the SRS to inform an ASD diagnosis. Rather, clinicians should be informed through the use of good functional assessment techniques.
OCD severity for young children, as indicated by the CY-BOCS, was significantly associated with the SRS total T-score but not the SCQ total score. The CY-BOCS also correlated with the SRS subscale of Autistic Mannerisms. Additionally, the SRS total t-score was predictive of higher total CY-BOCS scores.
It is interesting that the SRS and not the SCQ was associated with the CY-BOCS. Autistic traits in young children as indicated by the SRS were predictive of greater OCD severity; yet for this sample, scoring higher on an ASD symptom screener (i.e. the SCQ) was not related to OCD severity. Despite no correlation between the CYBOCS and SCQ, the SRS and SCQ were positively and significantly correlated with each other. The differing relationship with the CYBOCS may be due to differences in the structure of the SRS and SCQ. The SRS is more thorough than the SCQ, having more items and also more precise subscales. The SRS measures autistic traits with a four-point scale that allows for some variability in response, whereas the SCQ was designed to be a quick ASD symptom screener with simple "yes/no" responses. Consequently, the response choices on the SCQ may have led to floor and ceiling effects. These effects may be a factor accounting for different findings with these measures. This discrepancy is in line with previous research proposing that OCD itself may be associated with some lower level of ASD traits [2] and the milder spectrum of ASD traits may not be captured by the "yes/no" responses on the SCQ. Another potential reason for no relationship between the CYBOCS and the SCQ is an attenuated correlation due to low variance. The SRS may lend itself to less attenuation because it is a likert scale as opposed to behavior counts.
The CY-BOCS was also significantly associated with the Autistic Mannerisms subscale of SRS. This may be a result of the SRS's inability to assess function of behavior and therefore it may not accurately discriminate between compulsions and stereotypies. Differential diagnosis in younger children may be challenging, as developmental limitations could hinder a child's ability to report on the more cognitive aspects of OCD. Additionally, young children with more severe OCD may be preoccupied by their obsessive thoughts and compulsions, reducing their opportunities to practice and refine their social skills. As previously discussed, compulsions and stereotypies can share the same topographical features but serve very different functions. This further highlights the importance of incorporating other assessment strategies (e.g., functional assessment) into clinical interviews, especially with younger children. Once a differential diagnosis is established, a treatment path can be pursued. The child's developmental level is an added challenge to establishing a diagnostic picture. Typically developing young children may also share some ASD/OCD features such as a need for sameness and repetitive behaviors. In fact, Evans and colleagues [34] found "just right" behaviors like these are common in early childhood. Given that younger children may exhibit topographically similar symptoms to ASD, their scores on ASD measures could be elevated. Constantino and colleagues [35] divided children who took the SRS into two age groups, 4 to 7 year olds and 8 to 14 year olds, and found differences in SRS item factor loadings. Despite this finding, other studies have found SRS scores were not correlated with age [8, 36] . To add, Hus and colleagues [37] caution that non-ASD specific characteristics, including developmental level, can affect the SRS scores. Due to this influence, the researchers further advise clinicians to be cautious while using the SRS as a continuous measure of ASD severity and/or social deficits.
This study is not without limitations. The researchers propose two possible explanations for elevated scores on ASD measures for those with OCD: that it may either be an artifact of measurement and/or indicate an association with subclinical ASD features and OCD for young children; yet the results of this study cannot specifically point to one explanation or the other, as the explanation may vary on a case-by-case basis. Consequently, that is why the researchers strongly urge clinicians to perform thorough functional assessments of symptoms.
Additionally, although ASD was an exclusion criterion of the study, assessing for ASD symptoms was not the primary focus of the assessment. The primary goal of the assessment was to establish an OCD diagnosis and evaluate OCD severity. Therefore, children received a structured clinical interview that did not thoroughly evaluate ASD features. However, if a participant's diagnosis was unclear after the assessment, particularly if the clinician suspected possible ASD, the participant was referred out for more comprehensive testing. As a result of excluding participants with higher levels of ASD (those with an ASD diagnosis) this study truncated the range of ASD symptoms. Due to that exclusion criterion, this study was unable to look at the true co-occurrence of OCD and ASD. A further limitation is that the SRS and SCQ are parent-report measures. Unlike clinicians, parents are reporting on a topographical level of the symptoms they observe, not on a functional level. The study could also have benefited from more clinical impressions regarding ASD symptoms.
There is little research on evaluating social characteristics specific to OCD in younger children. As such, either further research is necessary to develop more precise measures differentiating the function of OCD and ASD symptoms, or these symptoms should be viewed in a more dimensional manner (e.g. NIHM Research Domain Criteria (RDoC)). Other studies have provided support on the transdiagnostic nature of ASD features [15] [16] [17] [18] . ASD traits clearly overlap with other psychiatric disorder symptoms (e.g. impaired social reciprocity, language deficits, and behavioral rigidity/stereotypy) and emerging research has shown elevated scores on ASD measures within psychiatric populations (e.g. mood disorders, anxiety disorders, ADHD) [1, [15] [16] [17] [18] . This study adds a unique population to that literature.
Summary
This study investigated ASD measures, the SRS and the SCQ, in a population of young children with OCD. Higher scores were found on the SRS, but not the SCQ. For the SRS 36.2% of the sample had a T-score of 60 or greater, whereas only 2.4% of the sample met clinical cut-offs for the SCQ. Additionally the SRS was significantly correlated with the CY-BOCS, indicating that greater social impairment was associated with more severe OCD. Given that OCD and ASD overlap in symptom features (i.e. impaired social reciprocity, language deficits, and behavioral rigidity/stereotypy), the SRS may be capturing that overlap. The "yes/no" response choices on the SCQ may have led to floor and ceiling effects which may be a factor accounting for different findings on the SRS. The discrepancy between the SRS and SCQ is in line with previous research proposing that OCD itself may be associated with some lower level of ASD traits [2] and the milder spectrum of ASD traits may not be captured by the "yes/no" responses on the SCQ. Either additional research is needed to develop measures that more precisely delineate OCD and ASD symptoms, or these symptoms should be viewed in a more dimensional manner (e.g. NIHM Research Domain Criteria (RDoC)). Pearson correlations with the CY-BOCS and ASD measures This subscale demonstrated inadequate internal consistency. Consequently, the significant correlation with the CY-BOCS is not reported on.
